Preterm birth is one of the leading causes of newborn morbidity and mortality globally [1] [2] [3] . Malawi has one of the highest rates of preterm births in the world, with an estimated 18% of all live births occurring before 37 completed weeks of gestation [2] . Kangaroo Mother Care (KMC) is strongly recommended by the World Health Organization (WHO) for the routine care of stable newborns weighing 2000 g as soon as they are clinically stable as an evidence-based intervention to improve preterm birth outcomes [4] . Kangaroo Mother Care is defined by WHO as early, continuous and prolonged skin-to-skin contact between the mother (or other caregiver) and the baby, and exclusive breastfeeding (ideally) or feeding with expressed breastmilk [4] .
Malawi was an early adopter of KMC, introducing the intervention on a pilot basis in 1999 as part of its efforts to address newborn morbidity and mortality [5] . In 2005, KMC was integrated into national policy as routine care of preterm and low birth weight (LBW) babies. During the same period there was adoption of the Malawi National Guidelines on KMC [6] and incorporation of KMC into the Ministry of Health (MoH) workplan for 2005/6. The KMC guidelines were revised in 2009 to incorporate guidelines for ambulatory and community KMC [7] and KMC was integrated into the Sexual and Reproductive Health and Rights programs [8] . Malawi continued the expansion of KMC services across the country and by 2011, KMC was reportedly established in all central-and district-level hospitals as well as several first-level health facilities [5] .
In July 2015, Malawi launched its Every Newborn Action Plan (ENAP), which aims to bring partners together to accelerate progress towards ending preventable newborns deaths. The major goal of the Malawi ENAP is to achieve equitable and high-level coverage of quality essential interventions and commodities for maternal and newborn health and ultimately halving the NMR to 15 per 1000 live births by 2035 [9] . High-impact, cost-effective interventions for newborn health, like breastfeeding support and KMC, form one component of integrated health services for newborn health. Within its ENAP plan, Malawi has established a target that 75 percent of eligible preterm and low birth weight newborns should be managed with facility-based KMC by 2020 and 90 percent by 2035 [9] .
Despite KMC being national policy in Malawi for the last decade, data on availability and use of KMC are limited. A 2012 evaluation of progress in KMC implementation in Malawi found that only 36% of the facilities assessed had integrated KMC into routine practice and none demonstrated sustainable practice [5] . Lack of documentation and poor record-keeping was found to be widespread and limited the ability of the evaluation to assess other aspects, such as the extent and quality of KMC practice [5] . The 2014 Emergency Obstetrics and Newborn Care (EmONC) survey provides a unique opportunity to address this information gap. The purpose of this paper is to assess the readiness of hospitals in Malawi to provide facility-based KMC and documentation of KMC service delivery.
METHODOLOGY

Study setting
Malawi is a small, land-locked country located in Southern Africa with an estimated population of 15.8 million [10] . Administratively, Malawi is organized into five zones (North, Central East, Central West, South East and South West) and 29 districts. Formal health care services are primarily provided by two main agencies: the government, through the Ministry of Health (MOH), operates about 60% of health facilities and the Christian Health Association of Malawi (CHAM) operates an estimated 39%. There is a small contribution from the private-for-profit health sector. Health services are provided at three levels: primary, secondary and tertiary. At primary level, services are delivered through rural hospitals, health centres, health posts, outreach clinics and also through community health initiatives. District and CHAM hospitals provide secondary level health care services to back up the activities of the primary level while central hospitals provide tertiary level and specialized services. At the time of the study, maternal and newborn health services for Malawi' s 29 districts were provided through 87 hospitals and 468 health centres.
Data source
In 2014, the Ministry of Health in Malawi conducted a nationwide assessment of EmONC services [11] . The sample included 365 public and private health facilities, covering all 87 hospitals and a 60% random sample of the 464 health centres with maternity services. Health facilities that did not offer maternal and newborn health (MNH) services were not included in the sampling frame. Convenience sampling was used to select providers and cases for review within each selected facility.
Data were collected using a structured questionnaire comprised of 10 modules, adapted from the generic modules developed by Averting Maternal Death and Disability (AMDD) [12] . Save the Children worked with AMDD and other stakeholders in Malawi to include additional questions related to KMC for six of the modules (Module 1: Identification of facility and infrastructure; Module 2: Human Resources; Mod- 
Analysis of KMC readiness and operational status
Our analysis focused on the 87 hospitals, all of which provide inpatient maternity services and are expected to include facility-based KMC services according to the MoH national guidelines. We used the WHO Service Availability and Readiness Assessment (SARA) domains [13] to identify tracer items for KMC service readiness (staffing & guidelines, equipment & infrastructure, diagnostics, and medicines & commodities) and added a domain for documentation of KMC services provided ( Table 1) . We used standard international definitions of KMC and informal consultations with clinicians to select a list of tracer items that would be needed to implement KMC per the Malawi 2009 guidelines. Levels of KMC service delivery were quantified using data extracted from a 12-month register review (September 2013 -August 2014) and a KMC initiation rate was calculated for each facility by dividing the reported number of babies initiated on KMC by the number of live births at each facility. We defined three levels of KMC readiness (basic, expanded and full) and two levels of KMC operational status (basic readiness plus documentation of KMC services provided); refer to Table 2 for definitions. Three tracer items were con- sidered essential for provision of basic KMC services: defined space for KMC; at least one staff member reported to provide KMC services and a functional infant weighing scale. We classified the KMC initiation rate into two levels: minimum defined as one or more newborns initiated on KMC per 100 reported live births and routine defined as five or more newborns initiated on KMC per 100 reported live births. Data on the expected number of babies born weighing 2000 g or less and eligible for KMC are limited in Malawi; one recent study reported that 43% of all babies born low birth weight (<2500 g) were <2000 g, which given Malawi' s estimated LBW rate of 13% suggests that around 6% of all live births would be eligible for KMC assuming the 2000 g cut-off [14, 15] . Results were disaggregated by type of hospital (central, district, community and other).
Ethical considerations
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RESULTS
Data were available for all 87 hospitals, of which 4 were central hospitals, 23 were district hospitals, 33 were community hospitals and 27 were categorized as "other", which mainly comprised private for-profit hospitals and hospitals operated by Christian Health Association of Malawi (CHAM).
Most hospitals (79%; 69/87) reported providing inpatient KMC services (range 67% of community hospitals to 100% of central and district hospitals). Figure 1 shows the availability of KMC tracer items by hospital type. All central and district hospitals had staff for KMC, a defined space and a functional infant weighing scale, compared to two-thirds of other hospitals and less than one-third of community hospitals. Availability of KMC guidelines, caps and hats for newborns were consistently low, even at central and district level hospitals. KMC registers were missing in more than half of community and other hospitals, and few facilities outside of the four central hospitals had up-to-date and complete KMC registers.
Sixty-two percent of hospitals (54/87) met the basic definition of readiness (staff, space for KMC and functional infant weighing scale) and 35% (30/87) met the expanded definition of readiness (guidelines, staff, space, scale and register in use) (Figure 2 ). Thirteen hospitals (15%) had all KMC tracer items. Community and other hospitals had the lowest levels of readiness. 
VIEWPOINTS PAPERS
The 12-month register review yielded a total of 8330 cases initiated on KMC and 211 240 live births across all 87 hospitals, for an overall KMC initiation rate of 3.9/100 live births. More than 80% (84%; 73/87) of hospitals reported providing KMC in the last three months, but just 61% (53/87) had documented cases of KMC services in the 12 months before the survey. Among facilities reporting any KMC cases, the KMC initiation rates ranged from 0.6 cases/100 live births to 17.4 cases/100 live births. Levels of KMC initiation were highest at the central hospitals; of the four central hospitals, three had KMC initiation rates 5/100 live births, while one had low levels of KMC initiation (1.8/100 live births). While most (96%) of the district hospitals had KMC initiation rates 1/100 live births, 22% had KMC initiation rates 5/100 live births. One third of other hospitals and 18% of community hospitals had KMC initiation rates of 1/100 live births. In total, 15 of the 87 hospitals recorded KMC initiation rates 5 cases/100 live births.
Less than half of the hospitals (43%; 37/87) met criteria for KMC operational status at minimum levels ( Figure 3) . All central and nearly all district hospitals (96%) met criteria for minimum operational KMC, compared to 33% of other hospitals and 6% of community hospitals (Figure 4) . Fourteen of Malawi' s 87 hospitals (16%) met criteria for KMC operational status at routine levels (5/100 live births) (Figure 4) .
DISCUSSION
Malawi has been systematically scaling up KMC services since the intervention was introduced in 1999 and has set ambitious targets for coverage of KMC as part of its ENAP plan, aiming for 75% of eligible newborns to receive KMC by 2020. However, our analysis of the 2014 EmONC needs assessment in Malawi, the first such survey to capture detailed information on KMC services at national level, suggest that much more needs to be done if Malawi is to reach its goals. Readiness of hospitals to provide KMC was just a fraction of reported service availability. While nearly 80% of hospitals reported providing KMC services, less than two-thirds of hospitals had the minimum tracer items and only one in six had all tracer items. Our study also found poor documentation of KMC services and low levels of KMC initiation, apart from a few hospitals with well-established KMC services. Overall, just 14 of Malawi' s 87 hospitals met the criteria for basic readiness and demonstrated providing KMC services routinely (at least 5 cases initiated on KMC per 100 live births).
Readiness to provide KMC services was limited primarily by lack of guidelines, caps/hats for newborns and service documentation. Having national guidelines in place at health facilities and health workers trained to use them in addition to emphasis on skills strengthening through mentorship sessions can help ensure standardization of service provision. At present, provision of caps/hats is not standard practice as mothers are expected to bring their own to the facility. Availability of caps/hats, which support thermal care, is especially important for women experiencing preterm birth who may not be able to provide their own. Our study found that KMC documentation continues to be a challenge, particularly for district and other hospital types. At the time of the study, a register and monthly report form to track KMC services was developed, but the tools were not nationally endorsed and dissemination was ad hoc. Consequently, routine service data for KMC were limited and incomplete.
Readiness and documentation of service provision were lowest among community level hospitals. Many community hospitals lacked designated beds for KMC and basic equipment such as a functional infant scale and fewer than one in five initiated at least one case per 100 live births on KMC. In some districts, inpatient KMC services have not scaled up to community level hospitals, which often lack the infrastructure and human resource capacity to manage all units as a hospital. The common practice has been to initiate babies on KMC and refer them to facilities with inpatient KMC or to community for ambulatory KMC, leading to documentation challenges as these referrals are often not recorded.
Our study found stark differences between reported availability of KMC, readiness to provide KMC, and documented KMC service provision. Facility reports of service availability overestimated the level of KMC services, especially when the expanded or full set of tracer items were applied. The recommended global ENAP process indicator for KMC is the proportion of facilities in which a space is identified for KMC and where staff have received training in KMC in the last two years [16] . The ENAP process indicator is similar to our definition of basic readiness (staffing, defined space, and a scale), which was met by most facilities. While the EmONC study tool gathered information about staff availability to provide KMC and not KMC training directly, our results suggest that reporting on the ENAP process indicator would overestimate the availability of KMC services in Malawi. The periodic capture and use of several additional tracer items will provide a better picture of facility readiness to provide KMC services. Work is under way to develop a standard list of tracer items by KMC experts as part of the ENAP indicator development and validation process [16] . We also assessed whether facilities had 'operational' KMC, by combining basic criteria of readiness with levels of documented KMC service provision, and found that less than half of hospitals met the most minimum level of operational status, largely due to low levels of documented KMC initiation. This suggests that capturing readiness alone, as measured by availability of tracer items, is also prone to exaggerate service availability. Measures of service delivery should be captured alongside readiness where possible to obtain a clearer picture of how operational KMC is in a given facility.
While our findings suggest that we can improve the assessment of KMC service availability through better measurement of key inputs (readiness tracer items) and service delivery (operational status), understanding the strength and quality of KMC implementation at the facility and patient level will also be critical to achieving impact. As national surveys are not necessarily appropriate for gathering information on quality of care, supplementary studies and quality initiatives will be necessary for a complete picture of KMC service provision. Reporting on KMC availability, readiness, and operational status are necessary, but not sufficient indicators of KMC provision. Indeed, the presence of staff, supplies, and space for KMC is a prerequisite for quality implementation of KMC; but assessment of the quality of key components of KMC-skin-to-skin care and exclusive breastfeeding-is also needed to achieve meaningful process evaluation and scale-up of this life-saving intervention.
Building on momentum from the launch of ENAP, Malawi is investing in efforts to strengthen quality of newborn care services for small and sick babies, including KMC, and to improve documentation and reporting. The MoH is collaborating with partners, including Save the Children, MaiKhanda and others, to create an institutionalized mechanism for quality improvement of services for small and sick newborns through strengthening system building blocks such as leadership, financing, staffing, essential drugs and supplies, information systems, and ownership and partnership. The initiative aims at integrating functional small and sick newborn units, capacity building through mentorship and coaching, documentation and sharing of learning in all central and district hospitals in Malawi. Efforts such as these, in addition to Malawi' s participation in the KMC Acceleration Partnership Community of Practice, provide an opportunity to improve quality and strength of implementation of KMC at the facility and patient level.
Since the EmONC study was completed, the Malawi Reproductive Health Directorate and Central Monitoring and Evaluation Department (CMED), have taken important steps to address the poor documentation and reporting of KMC [17] . In October 2015, the MoH began rolling out a national routine reporting system for KMC, which includes a simplified, user-friendly KMC register and reporting tool designed to generate a set of core indicators for tracking KMC implementation and making clinical and management decisions to improve the quality of KMC services. Data are entered at the district level into the DHIS2 (Malawi' s health information system platform) and the core indicators are calculated automatically. On-
